Abstract. We present a comparison of high charge state ion composition measurements from ACE located near the L1 point and POLAR in the mid-altitude cusp/cleft, during the 1-3 May 1998 CME event. Using the frozen in charge state of the solar wind origin Fe ions as a tracer, we demonstrate the connectivity between the ACE observations and the high latitude measurements from POLAR. The ion charge state distributions were observed to show abrupt changes with variations in the average charge state of Fe between +6 and +15 corresponding to changes in the coronal source temperature of 4x105 to 2x106 K. A good correlation between the measurements at L1 and in the cusp/cleft was found, indicating direct entry of solar wind material during periods of southward IMF. In addition there is possible evidence for delayed entry during a period of predominantly northward IMF that may indicate a less direct entry mechanism for this configuration.
Introduction
The study of composition and charge state changes during a solar event provides a unique way of tracing the propagation of solar wind material through the Sun-Earth system. Evidence for prompt entry of solar wind material to equatorial geo-stationary altitudes during the March 1991 storm was reported by [Grande et aI., 1996] based on data from the CRRES satellite. However, at that time there were no upstream monitors to provide information on the solar wind composition and charge state. In the ISTP era the situation has improved with WIND, and now ACE, providing almost continuous upstream solar wind ion composition measurements. WIND and GEOTAIL data have been used to investigate the correlation of high charge state Oxygen ratios at low latitudes [Christon et aI., 1998 ]. At these latitudes substorms are thought to be responsible for transporting the solar wind material inward from the tail reconnection site. The observed delays of 6 to 9 hours are a combination of the times for solar wind entry, propagation and the subsequent substorm process. In this study we present the first comparison of ACE ion composition data with measurements taken by POLAR at high latitudes in the region of the mid-altitude northern cusp/cleft where more direct entry of the solar wind is expected. The solar wind ion charge states correspond to the "frozenin" coronal ionization temperature at outflow and are unmodified during the collisionless propagation through interplanetary space to the Earth's magnetosheath [Gloeckler et al., 1986] . By using high mass and charge state species that can be easily distinguished from the local magnetospheric and ionospheric ions, it is possible to estimate the coronal source temperature of solar wind material recently introduced into the magnetosphere [Grande et al., 1996 [Grande et al., , 1997 . This technique can be extended to help study the timescales for entry of the solar wind plasma into the magnetosphere. The changes in the charge state due to variations in source temperature (either temporal or as a function of coronal location) can be traced through the system, independent of the energization processes undergone during entry into the magnetosphere. magnetosphere. The plane of the POLAR orbit was close to the noon-midnight meridian with the spacecraft traversing from the dayside equatorial plasma sheet, through the midaltitude northern cusp/cleft region and into the tail lobe. . These events are extracted from a special part of the CAMMICE data stream (direct events) that provides full characterization of each individual ion. These are then processed on the ground to obtain the mass, energy and charge and the subset corresponding to Fe ions extracted for this analysis. Due to telemetry limitations this information can only be returned on a sub-set of all ions detected and a mass priority selection system is used on-board to identify those events to be transmitted to the ground. This gives priority to the high mass events that would otherwise be swamped by the H + and He ++ if a purely random selection were employed. An integration period of 30 minutes was required to achieve sufficient statistics for this analysis and this ultimately limits time scales that can be studied using this technique. The total number of Fe ions detected throughout the study period was just in excess of 6000. From 
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